BD 097 214
TITLE

INSTITUTION
SPONS AGENCY

PUB DATE
NOTE

EDRS PRICE
DESCRIPTORS

IDENTIPIERS

ABSTRACT

DOCUNENT RESUME
SE 018 221

Geology and Our Environment. Environmental Rducation
Curriculua. Revised.

Topeka Public Schools, Kans.

Bureau of Elementary and Secondary Pducation
(DHEN/0B) , Washington, D.C.

Jun 74

68p.; Best copy available; Occasional marginal
legibility

HP-$0.75 HC-$3.15 PLUS POSTAGE

Conservation Bducation; *Curriculuam Guides; *Rarth
science; *Environmental Education; *Geology;
Instruction; Instructional Materials; Watural
Resources; *Secondary School Science; Soil Science
Elementary Secondary Zducation Act Title III; ESEA
Title IIX

Rocks, and the soil formed froa rock, play a major

role in determining such particulars as the type of crops that can be
grovn in a specific area and the type of housing that can be
constructed. Also, rocks may supply fuel azd building materials, and
provide information about the history of an area. This unit is
constructed to expose secondary students to the forces that have
deterained the topography of an area, data on and field experience in
fossil collecting, variance of rocks and fossils in different areas
and how this information affects the city dweller's life through such
illustrative examples as zoning decisions and considerations in
purchasing a home. Teaching aid materials include behavioral
objectives of the unit, a suggested time line, suggested
methodologies, lists of appropriate filams and filastrips, and
suggested evaluative instrumsents. (HLB)
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Geology and i)ur Cnvironment

Forevord

Rocks, and the soil formed from rock, play a rajor role in determining the
quality of life for both city and rural citizens. Depth to bed rocl:, topography,
and soil type all help determine the crops to be grovm, or the type of housing
vhich can be constructed. 'In addition, rocks may sunply fuel, building materials,
and the infornation ncedad to help man interpret the geologic history of the area.

This rodule vill expose students to sone of the concepts which can halp them
purchase homes, understand the ideals Il'ehind zonin? decisions, and pursue fossil
huntine as a hobby or an academic pursuit.

The rodule focuses on four broad topics:

1) ‘'hat forces have shaped the hills and formed the soils in
our county?

2) 'hat are the fossils found near Topeka't

3) Mow do the roc’s and fossils of Zansas vary across the state?

4) You does ceolory affect the city dweller's 1life?

These tcnice are developed vwith class and individual activities, filns, papers,
and a trip to Calhoun Pluffs. The achieverent of the stated nvals is guided with
be'iavioral objectives, teacher suppestions, and questions to the students with
each activity, film, and paper. The ac-ieveront is measured with careful.y
vritten an! evaluated tests based on the behavioral objectives.

-"/.\ /’ # f . -
f«f A 4

Robert ©, Ying
Secondary Prorran Specialist
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Geology and Our Euviromnent

Module Goals: The module seeks to reinforce and expand knowledre in the
following areas:

1) Uhat forces have shaped the hills and formed the soils in
our county?

2) Uhar fossils are found near Topeka, and how do you find then?
3) How do rocks and fossils of Kansas vary across the state?

4) llow does peology affect the city dveller's life?

USE OF TEACHING }MATCRIALS
The supgested time line for this module is provided to allov easier planning.

The ‘“lodule Ilaterials List' indicates the supplies you need to obtain to teach
ine wodule.

Filu descriptions describe suggested and optional films and filmstrips.,

A bricf summary of the development and use of the behavioral objectives proceeds
the 1ist of behavioral objectives which indicate the concepts and abilities that
uost of your class should pgain from studying this module.

The posttest for this module is included with the correct answers circled. This
allovs you to see the types of questions keyed to the behavioral objectives,
Please do not teach the questions, but use the behavioral cbjectives, lany
objectives concern concepts which require interpretation and extrapolation.
Teaching the test questions requires only rote memorization. Student pre and
posttest results are reported using this form.

The rest of this manual contains the papers available in the student wanual.
Following each one of the student papers, you till find sheets of green paper.
These pages countain: 1) behavioral objectives tied to the paper; 2) suggestions
for presenting the paners; and 3) answers to the student self-test questions,
Particular attention should be given to the film material before presenting the
film. R
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SUGGESTED TILE LIUE TOR MODULE ACTIVITIES

The time line below is uwritten in the ideal sequence of events with the average
time required for teaching each activity indicated in parentheses. The times, of
course, will vary from class to class. The day, or days, planned for each
activity may be noted in the blank spacee to the left of each paper to be used.

Beforc the Ficld Trip

Arrange the field trip date with the project staff, and obtain
the student pretests. Obtain approval for the field trip dates
from the building principal (use Paper H-2). Invite him to
visit the field trip.

Day
30 nin. 1.
55 nin. 2.
55 min. 30
55 min. 4,
55 nin. 5.
70 min. 6.
10 min. 7.

—_— .45 ﬂino 80
3 hours 9.

30 min. 10.

30 min, 11.

| Life" for day 2. Duplicate copies of I'=3,

Schedule the film "Barth Science: Parade of Ancient.

Hand out student books, r( 'd, and discuss the ‘Introduction,"
Paper A. Send home parental permission sheets. -

Obtain a 16mm projector. l

Read Paper B, "Ancient Life" and view the film, "Earth
Science: Parade of Ancient Life.'"

R~ad Paper C, "Geology of Kansas,"
1

Read and discuss Paper D, '"Calhoun Bluffs - A General
Description.”

Read and discuss Paper I, ‘'Fosnils - {/hat ilade Them.' Have
a short drill on identification of the larger fossils.

Call the Environmental Zducation Office (357-0351, Ext. 28)
to confirm arrangements for the substitute, the tines of
departure and number of students participating.

Remind students to recturn parental permission slips and
notify other teachers of the field trip. Duplicate F-7&8.

R2ad and discuss Paper F, ''Geological Description of
Calhoun Bluffs.”’ Use the transparencies in Appendix B
to develop the concept of correlation of rock layers.

Give students the appropriate set of field trip rules and
regulations, as contained on Page ll~4. DPrep.re your lcsson
plans for the substitute.

Read and discuss Paper G, 'Does Geology Affect Us?"

Field trip ~ 3 hours. Give the substitute her instructions.
Dring student permission slips on the trip with you.

Review the field trip and module objectives using the
behavioral objectives (pages 7-9),

Giv~ the post-module test. Fill out the unit evaluation
s 1, and return the tests and f~rms to the project office.
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~ liodule !Materials List

The following list contains the materials which you could use to teach this module.
The materials are organized in the sequence of use.

1. Teacher's Guide to the ilodule.
2. One "Geology and Our Environment" student booklet per student.

3. Three "Requests to the Principal for Field Trip" forms per trip.
(Duplicate page LE-2)

4. One "Parental Permission" sheet per student and 10 extra copies/class.
(Duplicate page li-3)

5. One vorksheet per student for Paper F, "A Geological Description of
Calhoun Bluffs.”" (Duplicate pages F~7 and F-8)

6. One field trip worksheet per student. (Duplicate pages H-5, H-6)

7. Three correlation transparencies for use witn Paper F, and an overhead
projector.

8. Clipboards for the field trip will be supplied by the Outdoor-Environmental
Education Project upon request.-

9. Post-module teacher evaluation packet (to be returned).

10. Post-module tests and ansver sheets.

11. Post-module test results.

Audio-Visual Supplies Needed

Only the film below is recommended for this module. This film may be obtained
from the Topeka Public Schools Audio~Visual Department.

Earth Science: Parade of Ancient Life - color, 14 min. University of Indiana

Examines the evidence concerning the origin and development of living forms,
providing a general framework for fossil study and for the appreciation of earth
history and paleontology as fields of investigation. Film shows specimens,
reconstructions, and dioramas representing typical life forms in Paleozoic,
esozoic, and Cenozoic eras. Surveys the evidence for organic evolution and
changes In climate and landforms. Shous the relationship of ancient life to

our present-day natural rescurces.




A Word About Behavioral OLjcctives

The poals of this module are defined throush the use of hehavioral objectives.
The behavioral objectives cstatlish a predetermined 7oal toward which learning

18 to be directed and by which attainment may be measured. This unit is intended
to develop student chanpes in both the coraitive (knowledge) and the affective
(attitude) domains. The hchavioral objectives for this unit contain thesc basic
parts:

1) The concept, or skill beinr evaluated,

2) The nethod by which the evaluation will occur (multiple-choice).

3) The expected criterion (percent of students who should correctly respond).
4) The Rloon's taxonomy level at which the concept will be tested,

5) The audience (participating students).

6) The expected bechavior (selectine t%e hest answer).

The present trend in education is toward stricter educational accountability.
Rehavioral objectives lielp define sonc of the desired outcomes for which education
can be accountable.

Student learning is not all at the sane lavel. For example, direct recall of a

fact requires fewer mental manipulations than applyine a concept to a new situation.
Onc system for indicating the level of difficulty of a desired response is throush
the use of Bloom's taxonomy. The higher the Eloou's number assigned to an objective,
the higher the level of desired competence with a particular concept. Following

are descriptions of BEloom's levels assigned to each objective.

Cognitive Objnctives

Knowledpe Level Intellectual Level (Cognitive)
1,12 Xnowledge of Specific Facts 2.10 Translation

1,21 "nowledee of Convention 2,20 Interpretation

1,22 ¥novledge of Trends and Sequences 2.30 Extrapolation

1,23 "nowledpe of Classifications and Categories 3.0N Application

1,24 Xnovledse of Criteria 4,10 Analysis of Elements

1.25 “nowledge of ethodology 4,20 Analysis of Relationships

1.20 Knovledze of Universals and Abstractions in a field
1.31 Knowledge of Principles and Ceneralizations
1.32 Y“nowledee of Theories and Structures

Affective Objcctives

1.0 Receiving Level 3.0 Valuing Level
1.1 Awvarenecss 3.1 Accceptance of Value
1.2 willinpness to leceive 3.2 Preference for a Value
1.3 Controlled or Salected Attention 3.3 Comuitment

2.0 Responding Level 4,9 Organization Level
2.1 Acquiescence in Responding 4,1 Conceptualization of
2.2 Willingness to Respond a Value
2.3 Satisfaction in Responsa 4,2 Organization of a

Value System




Affective Objectives
(Continued)

The following behavioral objectives are intended to glve teachers direction during
the teaching of this unit. The bel.avioral objectives define only key concepts
basic to the entira unit. They do not define all the learning experiences that
will occur. The objectives will be revised as more student data becomes available.

This data will provide the necessary information to calculate realistic criterion
levels. :

Please teach with the objectives, not the test questions, in mind. For the knowl-
edze level objectives, students are expected to know specific things. However,
for the intellectudl level objectives, students are expected to take knowledge,
apply it to an unfamiliar situation, and determine the best answer. Teaching the

test question turns a level 2, 3, or 4 test question into a level 1, or knowledge
level question.
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1 Attitude questions are answered completely and 2.2a all
truthfully (as measured by a and b below).
a) ilinety percent of all students will respond
to cach opinion question.
b) lo more than 10 percent of the students
vill use patterned responses to unit
evaluation questions.
2 45 Environmental Education Project ilodules are 3.2a 70 all
vorth studyinp. #*Posttest question only.
3 29 All schools should teach more about the ways 3.2a 107 all
the enviromnent affects people and people
affect the environment.
4 14 Select the areas of Kansas with the oldest 1.22¢ 402 B,C,lI
and youngest rocl. layers near the surface.
5 15 Select the area of lansas most likely to 1.22¢ 20Z B,l
offer dinosaur fossils in rock layers
near the surface.
6 19 Select the areas of Kansas most lilely 1.22¢ 20% B,C,F,G,H
to contain coal in rock layers near the
surface.
7 20 Indicate that fewer than one out of every 1.30¢ 207 B,L,I
- 1000 animals which die will become a
fossil.
8 21 Given four sketches of rock layers 2.20c 202 C,H
depicting anticlines, synclines, flat
laycrs, and eroded anticlines, select the
sketch of the area most likely to yield
large quantities of oil.
9 22 Select tha area of Kansas with the areatest 1.22¢ 20% c,l
contrasts in physiography.
10 18 Select the most probable effect of mountain 1.31¢ 29% C,H
building on the surrounding land.
11 7 Indicate that more material is now being 1.22¢ 20% D,G,H
lost through erosion thar is gained through
. deposition in Kansas.
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12 5 Indicate that rocks (other than glacial) 1.12¢ 204 D»O,F,H
less than 259 million years old have eroded
from Shatmee county.
13 6 Identify the origin of the red quartzite 1.12¢ 392 D,H
boulders found in Topeka.
14 17 Indicate that soil vwas the most valuable 1.24: 204 D,U
material deposited by the Kansas glacier.
15 11 Hatch the word “crinoid” with a picture 1l.12¢ 402 E,I
of its plates.
15 14 "fatch a sketch of an ectoproct with a 1.12¢ 202 E,H
description of its food pathering
mechanism,
17 3 Select the picture of a brachiopod from 1,12¢ 302 E,H
a set of four sketches.
18 4 Select the type of habitat responsible 1.12¢ 302 PF,hH
for depositin~ the w.:.erial in lime-
gstone rocks.
19 16 Select the habitat responsible for 1.12: 257 P,H
depositing the material in shale rocis.
20 8 Given a cross-sectional sketch of a 1.2lc 407 F,H
cliff, identify a limestone layer.
21 9 Given the above sketch, identify a 1l.21lc¢ 407 P,11
shale layer.
22 24 Given a set of four cross-sections of rock 2.30¢ 207 P,H
layers vhich can be correlated, select
the oldest and younzest layers of rocl:
in the set.
23 10 Given a cross-sectional sketch of a 1,21¢ 207 G,H

clif{, students shall be able to select
the bed of rocks hest suited for buildinge
naterial.
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24 25, Given a set of four descriptions of the upper 1.24¢c 207 G,H
& 26 10 feet of soil and rock, students shall be
25 able to pick the condition most likely to
cause two specific problems with home
construction. :
26 13 Given a sketch of rock layers on one side of 2.10¢ 15% i
a slump, select the best explanation of the
cause.
27- 1-3 1ldentify labled specimens oi limestone, 1.12¢ 307 H
29 shale, and echinoid fossils.
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The following pares indicate hov your claus(es) responded to the pre and post-
module tests. The folloving code is used throi.~hout the test.

A - Percentage of students responding correctly on the pre-module test.
I - Percentace of stulents responding correctly on the post-module test.,
C - Percent prowth cxpected Letveen pre and post-rodule tests.

0 - Phi score for the test item. This score shows the quality of the test
questions. Phi scores belov 25 indicate either a poor test item or a
topic that was not taucht well in the unit. Phi scores above 40 indi-
cate a very food test iten wihich vas well taucht,

The opinion questions have tuo scores listed for each test result. “'+° scores
indicate the percentare of students apreein; with the statement and '~ gcores
indicate those disacrecinn. The students with no opinion make up the remaining
and unrsported percentage.

The correct answers are circled.

3

1. - 3, “zandne the labeled specimens and identify then using the
names in the lists telow:

1) (ﬁ})Limestone: R) l'ematite; C) Shale.. D) Quartzite

&L

307
C c
2) A) Brachiopodt(ép\zchinoid: C) Crinoid; 1) Pelecypod
A B ’ -
307
C C
53) A) Sandstone: 1B) Limestone, C) Basalt; (§§) Shale
A E
307
c C
4. 'mich situation probably led to the formation of the limestone
in Calhoun ZLluffs?
(A)' A deep sea covered the area for nany years.,
A B B) A shallow svamp with rich plant life covered the arca.
C) Tunning rivers laid dovm limestone fron the Pockies.
K D) A deep lale evaporated over this area, leaving lime deposits.,
C v

5. Thich staterment is true about rock that is 57 = 1179 million
years old in this areca of Kansas?

A) 1t 1is covered by the Pennsylvanian rock, so we cannot see it.
A B B) It contains the limestone secn in Calhoun Eluffs.
CCD It was oroded avay and no lonzer exists in this part of
202 Kansas.
¥ D) It was bLrought down by the Kansas rlacier,




6.
A)

Red quartzite boulders are:

i letamorphic limestone.
(B)D Brought to Ransas by glaciers.

BEST COPY Avpip

C) Created by volcanic activity near 'ianhattan.
Brought to Shatmee County by streams from Western lansas.

D)
7..
A)

B)

D

Which of the staterents belov is correct?

Page 10

Rocl. is now beinn formed faster than it is eroded in Kansas.
Rock 18 now beinr formed at the sarme rate that it is erodin~
in Kansas.

'533 2ocl: is now being formed slower than it is eroding in Xansas.

Geolopists lacl: the data needed to answer this question.

Exawine the sketch below; then answer questions 3 - 10. Fach

letter could be used more than once.

*fodule: 2
307
C D
A B
207
c )
A B
404
C Y]
A ]
47,
c D
A B
207
c C

~
Oe

0

P g

tlhich layer of rork is linestone?

A

tThich layer is shale?

O,

®

B

c

C

13. Yhich layer would mal:e the best building material?

A

c
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11. Uhich of the following animals left this fossil? ﬁ))
A) PRrachiopods (ﬁ)) Crinoids <) Lctoprocts D) Corals

B

12, Select the correct staterment about rocks near the surface of
different parts of !‘ansas.

A)) LEastern Kansas rocks are older than 'estern Kansas rocks.

B 3) Vestern Nansas rocl:s are older than Eastern Kansas rocls.
C) Rocks in all parts of the state are about the same are.
) MNocks in the southwest corner of ansas are the oldest roclks.

13. Exawine the sketcl: belou, and choose the best explanation for
- the differeunce between its right and left sides.

- — -.‘_';;
~ - ......._.
-

=

A) TIrosion has lowvered the rocks on the left.
L (B)) Lrosion has cut layers from below the rocks on the left.
C) Dloclis were deposited into an old river valley on the left.
D) The delta's elne was to the rirht, so rocls were built hicrher,

D
14, thich of the follouinn animals arc very tiny and collect food
with wavine tentacles? 1Its colonies leave fossils with
this pattern:
‘2 ' :9
A) Brachiopods (Ez, Ectoprocts C) Fusulinids D) Gastropods
B
D
15. On the Kansas map below, vhat area includes the counties vhere
you would be most likely to find dinosaur fossils?
: A é\.\c > |
Ch

s
1
’ ]

16. 'hich of these environments will %elp form shale?

A) Deep ocean wvater.
B B) Shallow ocean water.

(E}) ‘tud flats in deltas.
7) Tdiver bottons and shallow lales.

)
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A B
207
C I
A D
207,
C D
A B
207
C D
A B
204
52 D
A B
207
C D
A D
207%
C D
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17. 'hat waterial left by glaciers in Shawmee County provides the g
areatest incane for citizens of the county?

A) Gen stones

@& Scil

C) Quartzite
¥) Sand and gravel

1%, If half of Xansas was pushad up into the air about 4,000 fecet,
what would probably happen to !{issouri and Olklahoma?

A) They would have volcanoes erupt. ,

B) They would be lifted along with llansas.

C They would soon receive rocls and sand from erosion of Kansas.
1)  They 'ould experience no particular change.

19. 'hich of the areas marlked on the ’ansas map below are most
likely to contain coal layers near the surface?

A B |CID

20. If 1,07 animals died today in Kansas, how many would probably
become fossila?

A) 120 or nore

R) 19-29

c) 1-9
@ Probably none of the animals would .becoie fossils.

21. 1If the darl: layer of rocks contained oil, which one of the rock
arrangenents would yield the nost oil at the spot indicated by
the arrovs?

22. On tha man haelow, select the nrea of Xansas with the greatest
contrasts in hills, valleys, and scenery.

. et B L et e ks SN bR S IR M At ST A O '.1
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23, Which of the plctures helow is of a brachiopod?

A B
30%
C D
C
24, Examine the four cross sections below, and select the oldest
and youngest rock layers. Rock layers of the same type are
numbered the same.
A) 1 = youngest 13 = youngesat C) 9 = youngest D) 3 = youngest
A B 12= oldest 6 = oldest 10 = oldest 2 = oldest
202 .
C D 13 9
1 8 2 3
7 ! 1 3 5
9 7 S 14
2 9 14 12
10 2 12 6
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Use the four descriptions bLelow to answer questions 25 and 26.

A. A thick layer (30 fcet +) of silt and glacial debris covers
limestone rock. '

B. A thin hroken layer of sandstone covers a thick (30 ¢ feet)
layer of shale.

C. A thin layer of shale and soil covers a thick layer of
linestone.

D. A thin layer of soil covers a thicl layer of stream deposits.

N
Wi

. ‘lhich of the conditions above will be certain to be very
expensive for lome building and layingz sewage systens?

A B
A B (C.D
297, -
c D
20. "hich of the conditions above will require a reinforced
basement and will not allovw most septic systems to work well?
A B

L ® ¢ »
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PART %

Your answers to questions 27-4C will help us deteriine vhat you think of the
rodule in reneral. Please use this Ley:

A = Yes (or I arrce) P = I'm not sure C = 1o (or I disagree)

27. I thin): we had to o throuch this riodule too fast. _ABC

+B~

_ 253. 1 think our class discussions vere irteresting and

+B- infornative. ABC
?9. &Schools should tcach more about the ways the environ~

+B~ rent affects our lives. ABC
30. :ly teacher helped answer most of my questions about

+h- ideas presenrted iu this module. AnC
31. T thinl ve used the self-test questions in a way that

+R- helped me learn and think. : ABC
32. e digscussed the films in a way that helped each

+D- of us learn and think, ABC
33. I think ry teacher cnjoyed teaching this module. A3C

+B-
34, I think most other students enjoyed studyine this

+B- nodule. ABC
35. :fost of the nccessary papers and supplies vere ready

+B- vhen wve needed then, ABC
36. 1 think that most of the questions askec by this

+L~ test were fair., ABC
37. 1 thinl. the papers in this module contain useful and

+B- interesting information. ABC
33. I think the papers in the r:odule could be easily read. A B C

+B-
32. I think the ideas covered in this module fit torether

+B- nretty well, ABC
43. The f£1lws used in the module were interesting and useful.r B C

+B-
41, I enjoyed takiny the trip, and I learned a lot. ABC

+3-
42. The trip leaders did a nood job helpine me learn on

+D- the trip. ABC
43. I discussed some of the thinzs in this module with my

+B~ fanily or friends. ABC
4. 1 thinl: tre activities and exercises in this uodule

+B~ vere interesting and useful. ABC

—- 45, Overall, I thinl this iodule was well worth the time ve
+B= spent studying it in class. ADC

q 456. 1 wvould lile to study other modules developed hy the
IERJ(TB' Lnvironmental Education Projecct. ABC
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The Topeka Public and Parochial Schools
Unified¢ Cchool District Wo. 501
Environmental Education Dewonstration Project

LITPADUCTION

The Fnvironmental Rducation Project was created by the Topela School System to
help you learn about your environment. The project develops and tests materials
for classroor: and £ield trip activities. This module is about geolory. You will

study hov the roclis beneath you vere formed, and how their presence affects your
life todlay.

The nodule discusses four main questions:

1) 'Mhat forces have shaped the hills and formed the soils in
hatmee County?

2) ‘'Mmat are tlue fossils found near Topela, and what environnent
was n2eded to nroduce them?

3) ‘low do the roclis and fossils of llansas vary a.ross the state?

4) Tow does reolory affect the life of a city dueller?

Folloinm your stuly of this module, your class will investigate the rocks found
at Calhoun Bluffs, a larpre cliff northeast of Topeka on Hichway 24.

The Environnertal Lducation Project vill usc test results to determine vhat you
learned frow: the rodule and what you tiink alout different parts of it. You will
be fiven tests over the module before and after you study it. The tests will be
used to deternine what changes should be made in the raterial. !'Thether or not the
teacher ~rades you usinn these test results is a decision to be made by your
teacher. Test cuestions will be drawm fron student self-test questions with each
parer and the field trip.

A1l of your ansvers to the factual test questions trill be reported to your teacher
for use in rradinr., The test will also contain a set of questions ahout your
opinions. Your answvers to these cuestions will he used by the Envircamental
Education staff to irprove the material you are studying.
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Creen pares in the teacher's material usually will contain three sections:

1) 'Tonics and Concepts’ - 1lists the ideas fron the student papers and exercises
that 171111 be on the final test. The numbers of the topics correspond with the
beniavioral ohjectives listed in the front portion of this module.

2) ‘Teacher Suprestions' - provides backrround mater.al and surzestions for pre-
sentiny the paper or exercise.

3) Ansvers to Student Telf-Test Ouestions' - provides answers and follow-up
naterial to help in a discussion and review of the self-test.

This introductory paper is concerned with the followins three attitudes. They will
be nurtured throuchout the next two veeks as the students worl: with this module.
TOPICS A D COMCEPTS TZSTED

1) G5tudents should read each opinion question on the final test and try to respond ,
truthfully.

2) Upon corpletion of this module, students should indicate a desire to study
other rodules developed by the Environnental Iducation Project.

3) Upon conplation of this module, stucdents should indicate a desire to study
nore material about man's relationship to his environment.

TEACHER SUGGESTIONS
Please brine out three points during the introduction:

1) This rodule is atout pmeolosy, which plays a very large, “ut often unseen,
role in everyone's life.

2) The project is very interested in student and teacher opinions, criticisms, and
cornlinents. 'le 2et these corments durinp the field trip, fror teachers,
verbal and written corments, and from opinion questions on the student test.
Please encourare students to react to the material beinr presented. Pass their
reactions and yours on to us.

3) You should make it clear if students will be praded usinz the factual part of
the posttest. The tests are fair, and are strictly based on the behavioral
objectives included in this module. If the students understand cach paper's
student self-test questions and the field trip naterisl, they should do very
well on the posttest.
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Aneclent Life

Geologists divide history intn large s of time called perlods. Several
periods are them grouped tegether tu feim eras. The filr Earth Science: Parade
of Ancient Life veviews how animal and plont 1ife has changed during the three
most recent eras. As you watch the [ilm, try to identify kinds of animal and
plant fossils you wonld expect to fiad in difierent areas of Kansas.

In Kaunsas, the rocks nesr the state's surface reprnsent only six different per-
lods in three eras. Rocks formed during other periods either eroded years ago
or are found deep heneath the state's surface. The map kelow shows the periods

when the sucface layers of rocks were formed. The chart below the map shows
when each perlod was in existence,
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Figure 1. Surface R-ck Layri< of Kansas (note:

thin quaternery layers of soil
and river dcposits ov: pot shown on thir map.)

£ra Period Approximate Time
of Deposition

Cennzole Guaternary Now - 1 million years

Tertiary 1 =70 million years
Mesozoic Cretaceous 70-135 million years

Permian 225~270 willion years
Paleozoic Pennsylvaniun 270-~330 million years

Mississippian 330-350 million years

e

Table 1. Ages of Rock Surface iayers of Kansas




View the film, and answer the quections below.

1)

2)

3)

4)

5)
8)

1))

8)

Paper B

Pane 2
Student Self Test

tthich county in Kansas has the oldest surface rocks?

Shawnee County has a thin layer of Quaternary clacial deposits which lie

over thick rock layers of another period. According to the map, how old are

those thick rock layers?

“Equus” means “horse.’ (here in Kansas would you expect to find horse
fossils? These fossils were formed during what period?

Describe the plants and animals that were alive when the Pennsylvanian
rocks vere beins deposited.

Where would you expect to find coal in Xansas?

Describe the plants and animals that were alive when the Cretaceous rocks
were being deposited.

Describe the plants and animals that were alive vhen the Tertiary and
Quaternary rocks were beinz deposited.

If 1000 animals died in Kansas this year, how many would you expect to become
fossils?
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Objective ’
lumber Topics and Concepts

4, Given a map of Kansas divided into five sections, students shali be able
to select the sections offering the oldest and youngest surface layers
of rock.

5. Given the map described above, students shall be able to select the
section most likely to contain dinosaur fossils i: the surface lavers
of rocl:, .

6. Given the map described above, students shall be able to select the
sections most likely to contain coal.

7. Students shall indicate that less than one out of every 1000 animal3s
which die becomes a fossil.

Teacher Suggestions

Before showing the film, have students read Paper B and discuss the ages and
locations of the various rock layers in Yansas. Student Self Test questions 1.
2, and 3 could be answered at this time. Should students asl: wvhere the Jurassic
and Triassic (135-270 million years ago) rocks have cone, point out that they
are thin layers of sandstone and shale which have largely eroded and seldon make
an appearance between the Permian and Cretaceous deposits.

Becin shotring the film Narth Science: Farade of Ancient Life, and allow it to
run until the following chart for Trilobites first appears. Stop the film and
as!: the review questions below. '

Trilobites

Paleozoic

The film rentions that most fossils are found in sedimentary rocks. Why

a:‘ossils locate! in them?

Ansver. Gedimentary rocks are formed from sand, mud . or dead bodies of millions
of small animals and plants. Fossils may be form:d vhen an organism, or parts
of an orcanisn are buried in the sediments.

Turn on the projector, but use the ‘‘still’’ knob to hold the chart of the Trilo-
bite population on the screen. Explain that the number of anirals is based on
2stiuates rade fron the nwber of fossils discovered in rocks of the various
periods.

Ask the question: “Hould you find more Trilobites in the early or late
Paleozoic rocks?

Ansver: TLarly Paleogzoic
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Ask the question: 'lould you expect to find larse numbers of Trilobites in
upper Pennsylvanian rock layers?

Answver: il

Before proceedins with the show, point out that the rocks around Topeka were
deposited durinp the Pennsylvanian Period. The fossils vhich will be shown
for the rest of the Paleozoic Era can be found in limestone around Topeka.

J4OTE: Runnine the film in reverse momentarily before continuing throush the

£1ln will enable students to pick up the thrust of the film when it was
stopped.

Stop the fili: vhen it begins to introduce the !lesozoic Zra usins the time iine
bezinnine 24 years aro and ending 70 million years agzo.

Ask the students these questions:
1. Fow did the '.inds of animals writh backbones chance during the Paleozoic Pra?

Ansver: Fish developed. Gome of these fish developed lunzs and prinitive lees.
From these fish, anphibians developed. At the end of the era, nany fish,
lung €ish, and amphihbians were livine.

2. Tow did plant life chanpe during this era?

Ansver: Prinitive algae developed into more complex seaveeds. Sone of this sea-
weed developed the al:iiity to live along the water's edge where they were
alternately covered by vater and air. Sore of these plants developed into the
dense evercreen swaups which made wost of the coal aud oil we use today. In
Kansas, coal seans are cormon only in the Pennsylvanian rocks which were
forued by a larpe ocean vhich alternately retreated to expose vast mud flats
and gvarps, then advanced to bury the svamps with deposits vhich eventually

becare linrestone.
3. Yow did plants of the Palecroic Era influence the lives we lead today?

Ansver. Coal, oil, and natural gas are all created from dead plant bodies fron
the Paleozoic Era.

Before proceeding, have students ansver Student Self Test questions 4 and 5.

oton the filu after reachins the introduction to the Cenozoic Era. Ask these
questions at this point:

1. 1llow did backboned animals chanze during the :{esozoic Pra?

Ansver. Sone avphibiahs developed into reptiles. Soue reptiles developed into
prinitive birds and namals. At the conclusion of tlis era, fish, amphibians,
reptiles, narrals, and hirds vere all cormon.

2. that types of reptiles lived duriag the ifesozoic ra?
Answer: DNinosaurs lived on land and in the vater. Some reptiles could fly.

In addition, reptiles like those living today lived at this tine. These
included snakes, turtles, and crocodiles.
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3. '"hat chanres occurred in plants during this era?

fmswer. The eversreens vere larpely replaced by flowering plants by the end of the
.'esozoic.

Before proceedins, have students answer questions 5 and 7.
Finish the filwn, then use this question to review the Cenozoic Lra.
1. UWhat chanpes occurred in b>clkboned animals durin> the Cenozoic TCra?
Answer: ‘lost reptiles disappeared, modern birds and marmals appeared, and man
appearec very late in the era. Althouch the film did not uention thig, most
modern bony fish first appeared during the Cenozoic.
Ansvers - Student Self Test Nuestions
Q-1. . thich county in Yansas has the oldest surface rocks?
L. Cherokee (S. L. corner)
Q~2. Ghavnee County has a thin layer of Quaternary slacial deposit lyine over
thick rocl: layers of another period. According to the map, how old are
those thick rock layers? '

A. The layers are Pennsylvanian rocks, 270-330 nillion years old.

(Q~3. ‘Equus  :1eans "horse.” 'here in Kansas would you expect to find horse
fossils? These fossils were forued during what period?

A, The Tauus bels’ are in central lansas in ilcPherson and liarvey Counties.
The dotted patteru used to indicate the area is that used for the OQuater-
nary sand dune area, so the fossi's are less than onc million years old.

04, Describe the plants and animals that were alive when the Pennsylvanian
rocl:s were bein: deposited.

A. In the oceans, many species of fish, coral, brachiopods, protozoa, and a
t7ide variety of algae were present. DNense eversreen forests with riany
species of insects, sluss, and other primitive animals existed on land.

Q-5. There would you expect to find coal in l’ansas?

A, You would predict coal in the {1ssissippian, Tennsylvanian, and Permian
rocl:s since nuch of the world's coal was forried durin~ the Paleozoic LCra.
These rocl's occupy the upper layers of the eastern third of Kansas.

In fact, only the Pennsylvanian layers have larve deposits of coal. The
::1ssigsippian Period left mostly a cherty lirestone with some beds of zinc
and lead and salt. During the Permian Perind, a portion of the ocean which
covered unsas vas cut off and left behind thick layers of evaporites, lime-
stone, and red sandstone, but very little coal.

N-6. MNescribe the plants and animals that were alive when the Cretaceous rocks
vere beings deposited.
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Q-G.

A.

0_"7.

A.

Q"S .

A.

Q-9.

A.

Page 6

Describe the plants and animals that ware alive when the Cretaceous rocks
were bheiny deposited.

During the Cretaceous Period, dinosaurs became the dominant land animals,
but primitive bLirds and mammals were appearing and beginning to provide
conpetition near the conclusion of the period. ivergreens were being re-
placed by flowerine deciduous plants, and a wide variety of wild life com-
munities were takin~ form. '

Vhere in Xansas would you expect to find dinosaur fossils?

Dinosaur fossils would be expected in the north central counties and along
the Smoky 11111 River as it extends vest to Wallace County.

Describe the plants and animals that were alive when the Tertiary and
Nuaternary roclis vere being deposited.

.ianmals, birds, and flowering plants evolved at a rapid rate during this
period. The first of the srassland planes appeared and were filled with
horses, camels, elephants, bison, and timers. In the Quaternary Period,

two ice sheets advanced into the upper cornmer of the state, and about 20,700
years aco, man arrived in the state.

If 1,07 aniuals aied in Kansas this year, how many would you expect to
become fossils? '

lone. 'lost animals are eaten or decayed long before layers of sand or
other sedinents can exclude enough oxynen to halt decomposition. Only

the very rare animal who was buried by nudslide, thick layers of flood mud,
or volcanic ash would have the remote chance of becoming a fossil in later
years. Scientists estimate that the averarc animal (worm, insect, horse,
or vhatever) has much less than a 1 in 1,000 chance of becoming a fossil.
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Genlogy of Kansas

Most people are fawiliar with the seulm-nrary »ocks lying near the suirface in
Kansas, for these are seen beside roade, ia stream channels, and at construction
sites. However, the rock layers dip downward as you go west in Kansas. Thus,
the rocks at thi surface in Shawvmee County are over 1,000 feet bencath the sur-
face in Saline County, just 100 miles to the west.

Figure 1. Secdimentary Rocks Din Down to the West in Fansas.

Tn addition to dipping to the wast, two other major forces influenced the posi-
tions of the rock layers in Kansas: A) Rock layers have been distorctad as anti-
clines have pushed layere upward to be eroded and basins have sunk to be filled
with gediments. B) The "wocky Mountains hegan to rise about 75 million years

ago. As they pushed up, rivers carryiug recks, gravel, and sand from the ercding
mountains washed over western Kangsas and left behind hundreds of feet of deposits.
These deposits ieft the great Plains. In addition, all of Kansas eroded, with
the castern half eroding the most rapidly and losing thousands of feet of rock
layers.

If one had a giant knife and could cut across the middle of the state from the
west to the east, the rock layers would have the shape shown below.
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Figure 2. Cross Section of Kansas Rocks.

One thing should be noted~~the cross section above is only seven thousand feet
thick, but is over ¢wo million feet long. The rock layers are really quite thin
when compared with the total width of the state.

Q
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The shap= and position of these undevground rock layers strongly influences vhere
0il will be found. For instance, the sharp tump in the Precambrian rock in Morris
County marks the Nemaha Anticline. Thi:s anticline extends across Kansas from
Nebraska to Oklahoma. L pushid upward duriug the Pennsylvanian Period, causing
a sharp bend in the Misslssippian rocks which contained large quantities of oil.
Since cil moves upward through porous rock layers, it migrated to the top of the
anticline. There, much of the oil beariny rock was eroded before the anticline
was covered by Pennsvlvanian deposits. Many oil wells in Kansas are drilled over
the Nemaha Anticline sceking te remove the oil remaining in the Mississippian r~cks.,
Some wells are successful, athers tiad nc oil because the oil bearing rocks eroded
millions of years ago.

The tilt of the rock layers endl the kinds of rocks near the surface also influence
the ~ppearance of the Kansas landscope. Geologists classify Kansas into several
physiographic provinces, or areas of similar hills, valleys, and exposed rock layers.
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State Geclogical Survey of Koraas
Figure 3. Physiographic Provinces of Kansas.
The Osage Cuestus in Southeastern Kansas contains a series of east facing cliffs

formed when soft shales of the Penmsylvanian Period erode beneath protective
layers of hard limestone. '

Figure 4. Osage Cuesta Cross Section.

The Glaciated Region of Northeastern Kansas contains rolling hills formed by
erosion of thick layers of soil, pebbles, and boulders left behind by glaciers
which retreated only 20,000 years ago.
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The Flint llills of east central Kansas contain steep-sided hills covered with flat
caps of cherty linestone.

The Red Hills are one of the most beautiful arcas of Kansas, with very steep sided
buttes and mesas toverins above ravines. All of these features are cut frem red
sandstones and shales formed during the VPeruian Period,

The Vellinston Area 1is sinilar to the Red 1ii1ls, but the red shale is softer and
the steep buttes are replaced by mediun sized hills.

The Great 3end Prairie is formed from Quaternary sands deposited by the Arl:ansas
2dver, and later blown about by winds. These vwinds created hure sand dunes. The
hills have not blown much since the dust bowl of the 1630's, so grass and small
trees now cover the rolling sand dunes.

The %moky llills feature flat topped mesas and ridses with caps of rusty-browvm
sandstone and low hills forned of the shale and chalk beds deposited during the
Cretaceous Period.

The Eisch Plains are the very flat plains forired of sands and gravels carried from
the "ocky ilountains during the Tertiary Period. The flat plains are cut into
broad river valleys and narrow canyons and draws by the infrequent rains of the
area.

Thus, “ansas contains a variety of landscapes carved from rocls nillions of years
old. By knouin~ anes of the rocks, the slope of the surface rocks, and the recent
seologic history of the area, geolocists can predict the fossils, slopes of hills,
and minerals most lilkely to be found under each of. the counties in Kansas.

Student Self Test

1) Name one county ir. Ransas which would need a tunnel over two thousand feet
deep to find a fossil from the Permian Period.

2) iame one county in Xansas which could not obtain a Permian fossil no matter
how far they tunneled dovn. List two possible reasons why no Permian fossils
would be found in this county.

3) Vhy do geologists seck to locate anticlines, not basins, when they are
drillins for oil?

4) Would you expect to find large. fields of very productive corn in Barber
County? VWhy or why not?

5) In which of the physiographic provinces of Kansas would the hills change shape
the most rapidly during a severe drousht? Vhy?

6) In which of the physiosraphic provinces of Kansas would builders have the most
trouble predicting the kinds of rocls they would find when dirgins trenches
for foundations and sewer lines?

7) ‘UYhich pair of physionraphic provinces in Kansas has been greatly affected by
occurrances in surrounding areas?
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Behavioral

Objective

‘lumber

4. Given a wap of Kansas divided into five sections, students shall be able

to select the sections offering the oldest and youngest surface layers of
rocks.

8. Given four sketches of rock layers depicting anticlines, synclines, flat
layers, and eroded anticlines, the sketc’: of an ares vost 1likely to yield
lar:'e quantities of oil.

2. Selact the area of ‘ausas witk the ~raatest contrastc in physio - raghy.

10. Students shall be ahle to select one effect of mountain building on the
surroundine lands,

Teacher Suggestions

In presenting this paper, students may ask questions about the Silurian, Devonian,
Cambrian, Ordovician, and Precambrian rocks. These layers were not discussed

in the previous paper since they do not appear near the surface in llansas. All
but the Precambrian layers consist primarily of limestone, with some layers of

shale, sandstone, and dolomite., All contain some oil, with sas and water found
in the 2rdovician rock.

The Precambrian layers contain a mixture of imneous and metamorphic rocls.

Answers - Student Self Test Questions

Q-1. ilame one county in Fansas which would need a tunnel over two thousand feet
Ze2p to find a fosgil from the Peruian Period.

A. Vallace County and riost other counties in the western tier would have
Perrian rocks well over 2,007 feet beneath the surface. :

N-2. llame one county in Ilansas which.could not obtain a Permian fossil no matter
how far they tunneled dotm. List tvo possible reasons why no Permian fossils
would be found in this county.

A, Franklin, ‘iami, and most other counties in the eastern two tiers would not
contain Pernian fossils because either 1) the Permian rock has completely
eroded or 2) the rock was never deposited.

Q-~3. Vhy do geolonists geel: to locate anticlines, not basins, when they are
drilline for oil?

A. 7l tends to nmirrate upward in roclks which allow its passage. In an anti-
cline, the oil would move up until an impervious layer vas reached. In a
Lasin, the oil would be diffusely spread throurhout the area. (The nain
reason for frequent disappointments in drillinc over the ilemaha Anticline
1s that the impervious capping layers vere penetrated and much of the oil
probably drained into the seas of the Pennsylvanian Period as it migrated up
the anticline.)
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Q-4. Tould you expect to find large fields of very productive corn in Barber
County? ‘hy or why not?

A. ilo. The Qed Hills ar> in a dry area with extremely rugeed terrain of
buttes, mesas, and ravines. Lacl: of moisture (as indicated by the terrain)
and a lacl. of areas for larpe fields of anything are indicated by the des-
cription of the Red Iiills.

Q-5. 1In vhich of the physiozraphic provinces of Kansas would the hills change
the most rapidly durins a gsevere drought? Thy?

A. The Great Bend Prairie, with its huge sand dunes now covered with thin lay-
ers of veretation, is the province nost susceptible to wind erosion. The
drifts are much nore lilely to chanre shape than are the limestone or sand=-
stone capped hills characterizine nmuch of the state. The high plains, with
their flat surfaces of water deposited soil, gravel, and sand are susceptible
to severe wind erosion, but whole hills will seldom be created or destroyed.

Q-6. In vhich of the physiorraphic provinces of Nansas would builders have the
most trouble predictius the Linds of rocks they would find when dipsing
trenches for foundations and sewer lines?

£. The Glacial Rerion can give builders many suprisaes, Conclomerate layers
of cranite, quartzite, and chert cenmented by water deposits may lie near
the surface. lluge boulders of metamorphic and iSneous rocl: may be buried
under thin (or thicl) lavers of soil. Thick layers of loess (wind blown
soil) nay form the hills. All in all, planning major construction projects
alvays involves a derree of risk in this region.

Q-7. Vhich pair of physionraphic provinces in ansas lias been greatly affected
hy occurrances in surroundint areas?

A. The liirh Plains received very large amounts of debris from the Rocly
‘iountains as they eroded.
The Glaciated Ne~ion was affected by ice forrned as far north as Canada.
The Great Bend Prairie was stronply affected by sand vashing from the ilocky
‘jountains, over the Great Plains, and into the Arkansas River Valley.
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Calhoun Pluffs~-A General Description

You have studied the periods when sedimentary rocks were deposited in Kansas, the
reneral outline of the rocl: layers underground, and the ways these rocks affact
the anpearance of MNansas. This paper wvill begin a discussion of a specific area
in Kansas, Calhoun Bluffs.,

A description of Calhoun Bluffs should besin with the present day surface that

is easily seen to the north of the Tausas !iver and in a few instances a little
south of the Niver. As you go to Perry Dam and Meservoir from Topel:a, you pass
throuzh some of the riost distinctive land and countryside of any in Kansas.
“Civilized human occupatioa of this land may perhaps go back only 130 years; but
the history of this land began long tefore this. (See attached man, page 2.)

This land 1s, of course, as old as the earth in one way of lookinp at it. Tut in
the fora that you now observe it, in the forr of these rocks, rollins uplands,
and strearm eroded valleys, its history started about 320 million years ago.

About thiis tinme (309 nillion years aso) is vhen these rocl's vere beings deposited
along the udre of a great inland ocean. These deposits built up lirestone, shale,
and sandstone. Any rocks deposited fro:: about 275 »illion years aro until the
past 1,017,027 years have been eroded avay in this part of lansas.

The naue of the bluffs coies from the fact that they were in Calhoun County, Kansas,
vhich was later chanpged to Jackson County. Calhoun County was named in honor of
John C. Calioun. Politicians in early day lansas, fighting for Topeka to Le the
county ceat as opposec to Tecumseh and other hopefuls, chanred the northern
boundary of Cliaimee County fron the llansas River north to include .forth Topeka

and land for several miles north, so that Topela would be more centrally located.
7This vas :lone in October of 1757. This move nade the Calhoun Bluffs (which
retained their name after Calhoun County was changed to Jaclison County) a part

of Shavmee County. :

iluch of the topsoil of northeastern ‘ansas was broucht here durine tlie last
rillion years by slaciers from the north which twice invaded Kansas. The first
rlacier to cover any part of KXansas was the ‘lebrasl.an, which covered only a few
extreme northeastern couuties. The secoud, the Kancas clacier, covered rore ter-
ritory, extendinr as far south as thie nortlern parts of Shawnee, Douglas, and
Johnson Counties and as far west as :larshall and Pottavatomie County. Altogether,
it touched or covered thirteen counties of northeastern ilansas.

This slacier crea*ad much of our valuable topsoil as it melted, dropped its load
of rocks and soil, and retreated northward. The deposited material was left as it
fell with large rocls right alongside small pebbles. It i3 called unconsolidated
Kansas till. In this till are found rocl sizes from boulders to clay, sand,
pebbles, and nravel. PRed Quartzite boulders are a prominent feature of the land-
s.ape and thesz arc easily recognizer,

This nlacial till, since the retreat of the last ~lacier some ten or ecleven
thousand years azo has been weathered and eroded, riving the softly rounded undu-
latint surface of the uplands and hroad river valleys such as the Xansas liver
Valley upon which Topela is situated. In the Calhoun Bluff area this topsoil is
about three and one-half feet thick.
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The area to the north of the Yansas "iver i3 ewrcellent for collecting rocl:
spceelinens of exotic types includiny pomstones of interest to the ''rock hound' as
vell as speciuens for the amateur geolocist, Sorie of the 'ore interesting types
are Lake Superior asata, jaspers, brain arate, suo'v quartz, rose quartz, and
banded chert. Granites, ccodes, iron ores, native copper, quartzite, boulder
clays and other types may also be found. The oririn of these materials is from
Iova and fartlier north, where the debris vas scraped from their place of orisin
and transported in the placiers to this areca and depositer,

Sands and gravels from the ansas till have “een erocded from the surface and dep-
osited in river valleys in sorted layers. e sands are of econonic inportance,
and we have several sand companies on the ansas "iver at Topeka. The clay of

the rlacier deposits north of Topeka are also of econoric value in the ceranics in-
dustry. The very fertile soil of the ‘ansas "iver Valley is due in creat part to
the deposits first brousit here by the glaciers and transported then by rivers and
streams to the Xaw Valley.

The contours of the land where we live and the surface itself is due to the action
of the past 1dllion years, slaciation, deposition, then erosion, veathering and
redeposition.

Student Celf Test

1. "hat happened to rocks in this area that are 1703-250 nillion years old?

2. "™Mat has caused Topela to hiave a wide variety of rocks in the surface layer of
soil?

3. Tow did the ~lacier contribute to our: econorny?

4. tMich type of roclks deposited by the placier is most cormonly seen in Topeka?
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11. Students shall indicate that in Hansas more material is nov beinr lost
through erosion than is pained throush deposition.

12. Students shall indicate that rocks (other than slacial) deposited less
than 30 million years ago have eroded from Chavmee County.

13. Ctudents shall correctly identify the orinin of the red quartzite boulders
found in Topeka.

14. Students shall indicate that the soil was the most valuable material depo-
sited Ly the “ansas placier.

Teacher Suppestions

This paper i3 designed as a neneral introduction to the geology of Calhoun Bluffs
and the surrounding countryside. It is also desinned to encourage students to
appreciate the effects of the Xansas glacier on this region.

In the Topeka area, the rlacier pushed across the Kansas :liver and up asainst
Burnett’s *lound. Iast of the mound, the ice pushed southvard well beyond the area
nov occupied by Forbes to the edge of the Vlakarusa River Valley. West of Burnett's
"lound, the Shuncanunca Creel served as the southern boundary to the ice flow.

Throuchout this area, the glacial drift varies fron a few inches on some of the
larecer hills to over 50 feet in some river valleys.
Ansvers - Student Self Test Questions
Q-1. Vhat happened to rocks in this area that are 100-2J0 million years old?
A. Tocl:s of this age have been eroded and no longer exist.
dote. follow this question with “llov old are the rock layers found in this
county?' (about 370 million years)

"Are ve now depocitin~ or losin® layers of rock?’ (losing)

Q-2. ‘that has caused Topel:a to have a wide variety of rocks in the surface layer
of soil?

A. The glacier has deposited quartzite from Iowa, basalt from Canada, agates
from around Lake Superior, and rocks from a wide variety of other sources.

Q~3. liov did the glacier contribute to our economny?

A. Its primary contributio:n was a soil rich in minerals and with a sood mixture
of gravel, sand, silt, and clay. The cemstones are too rare to be of
econonic inportance.

Q~4. tVhich type of rocks deposited by the placier 1s most comuonly seen in Topeka?

A. Ted quartzite boulders dot yards and can be found in roci. walls throushout

Topel:a. One of the most impressive collections is the wall on the north side
FRIC of 'lashburn University.

L4
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WHAT IS A FOSSIL? Foscils are traces or remains of ancient plants or animals that
have been preserved in the earth's crust LY natural means. To be called a fossil,
organisms must have Leen buried before man begun keeping historical records. Fossil-
ization of an organism caun occur only under conditions that are unfavorable to the
life of bacteria. For this reason auimals that live in the sea are much more
commonly fossilized than those which live on land. Sea animals are more likely

to be buried by sediment which forms a protective covering ard hinders decay and
oxidation,

There are 10 basic kinds of fossils found in the rocks of Calhoun Bluffs. This

paper will describe how to identify the fossils and describe the type of animal
or plant which probably left the fossil.

1. Brachiopods. Brachiopods are small

animals which live only in oceans. They

have two shells that are unequal in size end
shape. Modern brachiopods are often called

lamp shells because they look like the

lamps our ancestors used. They feed by suck-
ing water in one side of their body, filter-

ing out small plants and animals, and then
blowing the water out the other side. Brachiopods
were very common during the Penpsylvanian Period
and left many fossils.

Pedigcle Shell

Age LYnes Brachial
To decide whether or not the foesil is a Sheil
brachiopod, examine both shells Lo sea 1f one

(the pedicle) is larger than the other (the brachisl.)

The pictures below aud on the next page illustrate several common brachiopods of
the Pennsylvanian Age:

side top (pedicle) hinge end

Neospirifer (3 views)
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Juresania 3 views x 1
(Brachial, Pedicle, and Hinge views)

Wellerella 2 views x 5 Hustedia, x 3
Pedicle and Front views Yedicle view

Composita, x 1 Lino Productus, x 1 Antiquatonia x 4%
Brachial view Pedicle view Pedicle view
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2. Pelecypods. Pelecypods are closely related to brachiopods, and have almost
replaced them 1in todayYE oceans. The pedicle and trachial shells of the pelecypods
are identical, but the right and left sides ¢f each shell are pot the same. Thay
are filter feeders whv siphon water in one side, fiiter it, and elect it out the
other side as do the brachiopods. Fossils of the animals are rare in the

Pennsylvanian rocks. Only one shell of each pelecypod is shown below since the
other is identical:

Septimyalina x 1 Aviculopecten x %
Wilkingia x % Myalina x 1 '

3. Gastropods. Gastropods are commonly called suails. Their shells may be
spired, cone-shaped, or even interpal as in slugs., Thege animals feed by lick-
ing their food with a tongue equipped with tiny teeth. The tongue~teeth tear
off small pieces of material which can then be digested. Fossil: of the gastro-
pods can usually be found with careful searching in the Pennsylvanian rocks.

Low-spired gastr-pod Hypselentoma x 2 Meekospira x 2
Medium-spired gastropod High-spirei gastropod

4, Ostracodes. Ostracodes are very small
animals with bean-shaped shells enclosing a
svegmented body with legs and antennae. They
shed their shells as they grew and contributed
fossils to maay of the Pennavlvanian rocks.

These animals probably fed on small green plants
called algae.

The plcture of the ostracode Amphissite has
been enlarged 100 times. Its real-life size
would be about 7 mm. in diameter.
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. Crinolds. Crinoids were small animals with a crown attached to a more or less
floxible stem. The croawn conuists of a cup witlh attached arms and a small mouth

at the base of the arms, This animal remains a:tachsd to rocks and other materials
with a8 hold fast, aud usas its aimms to capture small animals and plants that float
by. Its fossils are very common in limestone, but vemalns of the whole animal can
seldom be found. Stem fragments are the megt common fossils of this animal.

Mouth and Stem Armplates
Surrounding Plates Fragment ¥ 1 x 1
x 2

“ =

w—==Holdfast

NN

A Typical Crincid

6. Fusulinids. Fusulinids are single~celled animals which form small shells that
lJook like grains of wheat. Inside the shell are tiny chambers connected by holes.
The animal's body can flow buck and forth through the holes, and long arms may be
extended beyond the body to capture algae and other single-celled animals. Fusulinids
were very common in some anclent rocks. They are called "index fossils" because
their presence can be nearly positive proof of the age of a rock. Fusulinids are
very important to geologisis, for they can be brought to the surface by oil wells

and easily identified. Thus, layers of rock far beneath the surface can be connected
with similar layers uundreds of miles away. ‘

Fusulinid, Fusulinid, Limestoﬁe Containing
External View x 10 Croas Section x 15 Fusuiin-d Fossils x 2
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', Echinoids. Sea urchins are small rourd animals which use spines to move and
o protent themselves., The spines are connected to a rkeleton of gix-gided plates
suried just beneath the "skin." The spfues are quite common in the Pennsylvanian
~ocks, aud the plates may be found with effort and Juck. Echinoids feed on small
inimals and plants which actach to expesed objects ia the ocean., Modern echinoids

aay be found in almost any ocean enviromnment and at all but the greatest depths.

Modern Echilueid Echincid x 3

8., E:stoprocts are commonly called moss animals because their colonies loock like
small clumbs of moss. Modern colonies are made up of tiny animalas like thwse on

| the next page. Each animal cccuples a caing hele in the "apartment house" deposited
by the coleny. Severzl verieties of fossilizaed mctoproct colenles can be found in
the Zennsylvanian rocis.
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Varieties of Fossilized Ectoproct Colonies x 2

Idealized
Ectoproct x 50

9. Coral. Coral are relatives of jelly fish which make a hard external skeleton.
The coral has a mouth surrounded by tentacles equipped with stinging cells. The
coral's body extended down into the tubular body through small columns. Horn
coral are the most common corals found in Pennsylvanian rocks.

10. Plants. Remains of plants are common in the Horn
Pennsylvanian rocks, but are very hard to identify. Coral x 1

In this area, layers of coal and sandstone both contain
small pieces of leaves and stems of long extinct plants.
However, these fossil remains are almost always too
fragmented to identify. Algae may also have left
fossils. These appear as thin mats of material which
give some limestones a banded appearance. Some of the Pennsylvanian plant fossils
are shown on the next page.
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Leaf Frond of Scouring Rush x 1 Cordaite Leaf x %
Neuropteris x 1

Student Self Test
1) How are brachiopods and pelecypods different? How are they che same?

2) Which of the animals described above use tentacles to capture food? Which of
these animals are the suallest?

3) Which of the animals describad above would usually leave fossils that are less
than one-half an inch long?

4) Identify the three fossils shown below and describe how the animal which left
them obtained its food.

«-——‘;_—'—._..‘:—':—.\\\\
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5) Which of the fossils described in the paper did not eat animals or plants?
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7. Given a map of Kansas, students shall be able to select the sections most
lil:ely to contain coal.

15, Students shall be able to ratch the vor? “crinoid” with a picture of one
of its plates.

16. Students shall be able to match a sketch of an ectoproct with a description
of i1ts food gatherine neclanisn.

17. Students shall be able to select a brachiopod from a set of four sketches.

Teacher Susrestions

The purpose of this paper 1s to help students understand the survival mechanisns
used by modern relatives of Pennsylvanian fossils and to develop vocatulary appro-
priate for the field trip.

Jne vocabulary chanre which sliould be noted--the phylun Bryozoa has been eliminated
in nost modern texts, and has been replaced by two new phyla--Ectoprocta and
Entoprocta. The latter leaves no fossil record in the Pennsylvanian rocks.

Apnendix A contains larre pictures of the fossils most likely to be found ir our
field trip. A short spell down' or pame-like drill with these pictures will help
students obtain waximum profit from their field trip.

Ansverg--Student Self Test
0-1. How are barchiopods and pelecypods different? Il'ow are they the sane?

A. TNrachiopods have two shells (the brachial and pedicle) which are not identical.
Pelecypods have two shells which are identical, but neither shell is symetri-
cal.

Both are alike in that they have two shells and are filter feeders.

0~2, ‘'Thich of the animals described alove use tentacles to capture food? ‘''hich of
these animals are the smallest?

A, Crinoids, ectoprocts, and coral all use tentacles to capture food. Of these,
the ectoprocts are the smallest aninals.

0-3. Which of the aninals described above would usually leave fossils that are less
than one-half an inch lone?

A. Echinoids, ostracodes, fusulinids, crinoids, and ectoprocts will usually
leave fossils which are less than a half-inch long.
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04, Identify the three fossils showm below and describe how the animal which

A.

left them obtained its food.
A--Brachiopod obtains its food by filterinr water sucked between its shells.
B-=Fctoprocts capture small aninmals and plants with tentacles.

C--Fusulinids extend soft arms of naterial out of holes in the shell and
capture other orsanisis.

Which of the fossils described in the paper did not eat animals or plants?

The plant fossils. (This would be a rood opportunity to point out that plants
probably made up over 99% of the total weirht of orranisms, but left very few
rerains. Soft bodied aninals, such as slugs, jelly fish, and worms, also

left very few fossils.
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Paper D rcave a quick description of the area surrounding Calhoun Bluffs. Paper E
described the kinds of fossils most likely to he found in its rocks. This paper
describes those rocks and explains hou they vere identified.

After reading this paper and doin3 the exercises assicnerd by your teacher, you
should be able to a) diasram shale, linestone, and sandstone rock layers:' b) e~
plain hov these layers vere laid dowm: c¢) ficure out which layers of rock contain
certain tynes of fossils: and d) explain how ceolonists correlate rocl: layers from
one area to another,

The Description

Durine the Pennsylvanian, 273-330 million years azo. this area of ilorthi America

was covered with water. During these 40 million years (rererber - the United States
was established about two hundred years ago) the water slowly changed back and
forth betveen shallow, brackish water to deeper salt water as the ocean advanced
and retreated. This slov changing bacl and forth from deep to shallow water laid
down the raterials which make the alternatin~ shale and limestone layers that form
Calihoun Bluffs today.

Startin~ with thie oldest layers of rocl: (those at the bottom) and working up,
this paper will explain what each layer lools like, what made it, and what fcasils
are found in it.

The lovest and oldest layer of the rocks exposed at Calhoun Bluffs is the Ervine
Creel: Lincstone. 'le can see only the upper feuv feet of this limestone, which must
have been formed under a deep ocean. lhen exposed to weather, this limestone is
softer than many kinds and erodes in rounded layers. It contains many Fusulinids,
Ectoproctsg,Dractiiopods, and a few Gastropods.

The sea cradually retreated, and a delta repion nust have existed for many years
as the Calhoun Shale was deposited. This layer of shale received its naie be-
cause a very food example i3 found at the Calhoun L[luffs area. Rivers running
throueh the delta left much siltstone and sandstonc in old river channels found
throuchout the Calhoun Shale. This layer has a few fossil Crinoids, Fusulinids,
Lctoprocts, and Ostracodes. Plant fossils nay be found in its lower beds cf silt-
stone, and thin layers of coal can be found in upper levals.

The sea advanced over the old Neclta, and the Nartford Limestone tvas forrmed. It

1s a prorinent vhite limestone that weathers brovmish and contains Fusulinids,
alrae fossils, chambered sponge (found only in this layer), and almost every other
kind of fossil found at Calhoun Bluffs. Lorn corals can usually be found in the
lower level of this linest..e.

The sea retrcated, and Iowa-Point Shale was formed in a delta. This is a thin
layer of shale that has some mica, sandstone and limestone in it. It contains
Crinoids, Zctoprocts, and RPrachiopods.

The sea advanced arain to make the next layer at Calhoun Bluffs. The Curzon
Lireatone has two to four beds (each bed is slightly different) of bluish=-gray

to brown, hard limestone. Tusulinids are found in the lower beds with Srachiopods
and Ictoprocts in the tiiddle and Osagia Alpae occasionally found in the top beds.
Crinoids, Lchinoid spines, Pelecypods, and Gastropods are found in all beds.

After the sea finally retreated, and the mud flats returned, the Jones Point Shale
vas laid down. A few fossils are found in this layer, but the most interesting
¢ 7 to lool: for are its limestone nodules. These are little pleces of linmestone

ERIC
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vhich, vhen broken, show small crystals of calcite. This layer is about five feet
thick in the Calhoun "luffs cut.

Sheldon Linestone was then foried below the sea. It ts a light eray to vhite
limestone that is fine grained and veathers yellowish to oray. Its shape is

suooth and rounded, which is not like the sharp anrles of the Curzon Limestone.
This bed contains fossil aisae, Crinoids, Lctoprocts, I'ciiinoid Spines, Drachiopods,
and Gastropods, with a few Fusulinids.

Once arain, the ocean retreated, and this tine the Turner Creek Shale was formed.
This layer contains some claystone, siltstone, and limestone beds in it, as well
.as the shale from which it pets its nare. It has Criroid, Pelecynod, Brachiopod,
and occasionally, Odstracode fossils.

The next layer is a thin layer of buBois Limestone, which is a dark blue to green
stone vhen fresh, but it also weathers to a hrown color. This layer contains
about every type of fossil found at Calhoun Bluffs.

The hishest rock layer a1 this area is the llolt Shale layer. It is a bluish-gray
to black ghale about 293 million years old. It contains fossilized Brachiopods,
Zctoprocts, and Pelecypods.

he top soil on top of Talhoun 3luffs is less than one million years old. It

contains pieces of rocls, such as eranite and quartzite, brousht down Ly the Xansas

~lacier.

The roc!. layers hetween on2 '-illion and 270 rillion years are gone from this part

of Yansas. They vere removed Ly the placiers, by erosion from rivers and wind,

anc¢. sone may have never heen deposited.
Student Self Test

1. What conditions lead to the formation of shala?

2. Uhat conditions lead to the formiation of limestoue?

3. ‘'aich layer 1is the thickest in Calhoun Bluffs?

4. Till in the worl slieet for pares D-4 and D-5 provided by your teacher. Which
layers have fossils found in no other layers in Calhoun Dluffs? Which layers
have ¢ rich assortnent of alnost every kind of fossil?

5. Describ: in your ovm words the procedure used to decide 1f Calhoun Shale

and lartford Limestone are found in another areca, such as I[mporia, Kansas or
Lincoln lebrasl-a.
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The Topeka Linoatonc and Uppar Portion of Dear Creek Lincacoue
of the
Shavmee Group at Calhoun Bluffs
ee—Top soil 3.5 ft.
wmmeemdlolt Shale 1.5-3 ft, \
=DuBois Limcstone
vs"z ft.
~Turner Creek Shale
-5 ft.
Sheldon Limestone
1'2 fto
-~ - = \~—-Jones Point Shale
-~ =7 . 2-6 1t.
" o 2 S —- TOPEKA LIMESTONE
T L)
T J A .
30U | T 1 J=Curson Limestone N
1T\ \ 5-10 ft.
! 1 .
ST T T 3 T (== lowa Point Shale
St 1 ft, -1 in,
1 1 I .\
Tt J I I l|==Hartford Line-
| W O R U stone 3-8 ft

CALHOUN SHALE
10-50 ft.

oot -
-, ~ g
-

~ - e
-T—-—--r— e Ervine Creck
1 ]r‘ 1 Limestone
L 13-18 ft

This diagram shows the members of the Topaka Formation and Calhoun Formations
as you would see them when atopping at the road cut through the Calhoun Bluffs
east of Topeka.
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Cileo the fosails and sketch the rock layars descriked as you read the poper atout
Calhoun Bluffs, The Calhcun Shale i3 done for you to use as an example, siuce
its gketch 1s pretey complicated.

Pack Sketeh Hema  Pomsilo erd Other
Top So$1 Brachiopods, Castropods,

Pelsnypoda, Echinodds,
Octraccdes, Fusulinids,
Criroids, Bryozoans, Ceral
Other

/‘ Holt Shale  Brachiopods, Gastrcpoda,
. ' Paelecypods, Echinoids,
- /’ Ostraceoden, Fusulinide,
o Crincida, Bryozoans, Coral
! Others

Ostracodcs, Fusulinids,
Crinoids, 3vyozoans, Coral

\\\\\‘ DuBols Limestone EBrachicpods, Gastropods,
O 'j ' Pelecypcds, Echinoids,

. ‘\\~ Other
Tutner Creek Brachlopods, Gastropods,
' Shele Pelecypods, Echinoids,
Oastracodes, Pusulinids,
Cxincids, Piyozosns, Coral
Others
Shaldon Brachiopods, Gastropods,
Lirestone Pelecypods, Echinoids,
Ostracodes, Fusulinids,
Crinoids, Bryozoans, Coral
Otherx
Jores Point Brachiopoda, Castrorods,
Saale ~ Pelecypods, Zchinoida,

Ostxacodes, Fustulinids,
Crinoida, Bryozoans, Cotal

Others
Curzon Brachiopods, Gdstropodn,
Limestone Pelecypods, Echinoids,

OCstracodes, Fusulinids,
Crinoids, Bryozoans, Coral
Other
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2ock Sketch Raxa

Iowa Point
Shale

Hartford
Lin2stonse

U — °93-i'-1..=._ .. Celhoun Shale
.- - u&-" ~ «-= T layer (showing
T T Tt e e beds of coal

e cnay p—— *aff_.“: and sandstone)
- 7 ..:__ ":.‘::A o
/ Jmlo

sandctone bed

] L Eevine Creek
- ] "'"1 Linestone

¢
W

5
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Fossils and Other .

Brachiopeds, Gestropode,
Pelecypods, Echinoids,
Ostracodes, Fusuliunids,
Crinoids, Brvozoanc, Coral
Other

Brechicpods, Gastropods,
Pelecypods, Echinoids,
Ostracodes, Pusulinids,
Crinoids, Bryozoans, Coral
Other

Brachiopods, Gastropods,

pelscypods, Echino
tracod
%a zoan Coral

Other Coal beds

( Brachiono@, (Gas t:rosoda )
Pelecypods, Echinoids

Ostracodes sgli dg
Crinoids,(Bryozoan{Coral)

Other
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”

6. Given a map of Kansas civided into five sections, students shall be able
to select the sections most likely to contain coal.

12. Students shall indicate that rocks (other than ~lacial) deposited less than
290 million years ago have eroded from Shavmee County.

10, Students shall select the type of habitat responsible for depositing the
material in limestone rocks.

19. Students shall select the habitat responsible for depositing the material
in ghale rocks.

20. Given an ulabeled cross-sectional slietch of an area similar to Calhoun
Bluffs, students shall be able to identify the limestone layer.

21. Given the slietch described above, students shall be able to identify the
shale layer.

22. Given four separate cross sections of rocl: layers which can be correlated,
students shall be able to select the oldeet and youngest layers of roclk.

Teacher Suzgestions

Duplicate papers F-7 and F-8 and have the students fill in the sketches and note
the fossils they should expect to find in each layer. If students bring these
papers on the field trip, they will help direct attention to unique fossils found
in the various layers.

Followins this exercise, use the Transparencies found in Appendix B in the
following manner:

Shov Transparency 1 and point out that sequences 1 and 4 belong to two rock out-
crops found 107 Im apart, and rot necessarily at the relative elevations shown.
Explain that they are to make a geologic correlati.n of these two outcrops froa
the fuformation presentaed in the visual. Their poal will be to determine if the
layered rocks in the two outcrops belong to the same sequence of deposition., Have
your students identify each rock type by name, using the key at the lower left.

Suggested Questions and Possible Ansvers

1. 'Mich bed in sequence I is the youngest? Why? (Conclomeracte. In an un-
disturbe! sequence, the youngest rock is at the top.)

2. 'hich bed in sequence I is the oldest. Vhy? (Gray limestone. In an undis-
turbed sequence, the oldest roc! is at the bottom.)

3. 'hich bed in sequence IV is the oldest? 'Thich is the youngest? (The oldest
is limestone with fossils. The youngest is red shale.)
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Cirsla the fossils and cketch the rock layers described as you read the paper about
Cuallioun Bluffs. The Calhoun Shale iz dene for you to use as an example, sinca
its sketch is pretty complicated.

Rock Skeich Kore Fossils and Qther

Top Seil Brachiopods, Gastropods,
Pelzcypeds, Echinodds,
Oviracodes,. Fusulinids,
Crinoida, Brvozcans, Coral
Other

Holt Shale Brachionuds, Castropods,
Pelecypods, Echinoids,
Ostracodes, Fusulindds,
Crinoids, 3ryoznans, Coral
Others

DuBoic Limestone Brachiopods, Castropnds,
Pelecypods, Echiuoids,
Ostracedes, Fusulindds,
Crinolde, 3ryozoans, Coral

Other
Turner Creek Brachiopods, Castrcpods,
" Shale Palecypods, Echinolds,

Ostracodaes, Fusulinids,
Crinoids, Bryozozns, Coral

Others —
Shelden Brachiopods, Castropods,
Livestone Pelzeypeds, Echinodds,

Ostracodes, Fusulinids,
Crinoids, Bryozoans, Coral

Other
Jones Toint Bracniopods, Gastropods,

Shale Palecypods, Echiacids,
. Ostracodes, Tusulinids,
Crinnlids, Bryozoans, Coral

Others
Curzon Brachiopods, Gastropods,
Lincetone Pclecypoda, Echinoids,

O-tracades, Fusulinids,
Crinoile, Dryozoans, Coral
Cther
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fock Sketzh Rare Foseils and Cther

Towa Point Brachiopods, Gastropods,
Shale Pelecypods, Echinoids,

Ostracodes, Fusulinids,
Crinoids, Bryozoans, Coral

Other
Hartford Brachiopods, Gastropods,
Limesgtone Peiccypeds, Echinoids,

Ostracodes, Fusulinids,
Crinoids, Bryozoans, Coral

Other
-;--«-—:-.:..5“11-... e — Calhoun Shale Brachiopods, Castropods,
e - <= = layer (showirg Pelecvnods, Echinoids
TN T T e beds of coal stracodes ,_‘E_nu;_ irid
- .7 o =x=—~ and sandstone) .ﬂ:i.nnid.s& Cyozoans) Coral
——— LT = s - Othex___ Coal beds

/ c{xale

sandstone bed

..“’ _.. .,l . I Ervine Crcek Cmchionoda, Gastropods

[-' '-r""“T"""“'LT J Linestone Pelecypods, IZc chinoids,
..l... - l— = ' Ostracodes \;_9331 inidg,
Crinoids,(ir ozoan_s}, Cora

Other
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4. Do sequences I and IV have any layers in cormon? (No.)
5. Can you correlate, or match, the two sequences from what you now know? (o.)

Place Page 2 on Pare 1. Sequences 2 and 3, although located between 1 and 4, are
acair not necessarily showm at their proper clevations. You might stress to your
students that thev must consider the elevations of the four sequences to be flex~
ible (the sequences may have been shifted or even bent or warped, for exanple)

in order to correlate them through beds coumon to several sequences,

Suggested Questions and Possible'Answers'

1. Uhich 1s the youngest rock in sequence 2? Which is the oldest? (The
youngest is gray limestone. The oldest is linestone with fossils.)

2, thich is the youngest rock in sequence 3? Which 1is the oldest? (The
younrest 1s conglomerat::, The oldest is chall:.)

3. Uhat rocks do sequences 1 and 2 have in common? (Gray linuestone.)

4. 'Mmat rocks do sequences 1 and 3 have in common? (Both contain gray limestone
overlain by conglonerate,)

5. [That rocks do sequences 2 and 4 have in cormmon? (Sequence 2 contains all the
layers found 1i. sequence 4 in exactly the same order. However, sequence
2 contains one layer more tluin sequence 4.)

€. 'hat rocks do sequences 3 and 4 have in comunon? (Both contain chalk overlain
by red shale.) .

7. T'hat rocks do sequences 2 and 3 have in.common? ‘(Both contain the series
chall:, red shale, and rray limestone.)

8. 'ow can you use the beds common to sequences 2 ancd 3 to correlate sequences
1 and 4? (Since sequences 1 and 3 both contain eray limestone overlain by
by conglomerate, they can be correlated directly. Cequences 2 and 4 can te
correlated Lecause in both of ther limestone with fossils, green sandstone,
dolomite, chalk, and red shale océur in exactly the same order. Sequences
2 and 3 can be covrelated from their cummon sequence of chalk overlain by
red shale and pray limestone. This process now makes it possible finally to
correlate sequence 1 with sequence 4, even thoush no one rocl layer is common
to both. (Students may arrive at this correlation throuph a different series
of steps. . An alternate procedure, for example, is to note that chalk over-
lain by red shale is corrion to and relates sequences 2, 3, and 4. 1Mhen 3 and
1 are correlated through their cormon layers, it becories possible to corre-
late 1 and 4.)

9. Terinnine with the oldest, 1ist the rocks in the order of their formation.
(Limestone with fossils, sreen sandstone, dolomite, chalk, rec shale, ecray
linestone, conglomerate, cray sandstone, cray shale, red sandstone, and
con~loerate.

Revove pase 1 and 2. Show pare 3. Uave students check their answers to the
previous series of questions, You may wish to discuss areas of difficulty with
them at this tire, contrastine the nethod of correlation used here with that
actuclly used by geolorists. Unlilie the students, the ~eologist in the field
vill be avare of the relative vertical locations of two or more similar beds of
thk in different outcrops. Unfortunately, however, the field gseolorist does not
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usually encounter the ideal situation showm in this visual. llere the beds have
not been disturbed or deformed since the rocks were formed, and they continue
wvithout interruption for some dlstance. In nature, layers of rocl may gradually
thin out and disappear, or they muy simply be missing., TFor example, the sane
deposit of shale may overlie sandastone and limestone at one spot and only lime-
stone at another, perhaps bacause the sandstone at the second place was removed
by erosion or was not part of the oririnal sequence of deposition.

Ansvers - Student Self Test Questions -
Q-1. Vhat conditions lead to the furmation of shale?
A. A shallow, brackish swamp or lake.
0-2. Tl/hat conditions lead to the formation of limestone?
A. A deep ocean.
Q-3. 'hich layer is the thickest in Calhoun Bluffs?

A. Calhoun shale is Ly far the thickest member in the series. It is about
50 feet thick vhere we will be working,

Q-4. Fill 1in the -rorl: sheet for pares D-4 and D-5 provided by your teacher.
Tthich layers have fossils found in no other layers in Calhoun Bluffs?
Thich layers have a rich assortment of almost every kind of fossil?

A. Calhoun shale has plant fossils found in none of the other layers.
llartford limestone contains chambered sponge (and Morned Coral is
almost never found elsewhere.) Curzon Limestone, Sheldon Limestone,
and DuBois Limestone contain nearly all types of the fossils which can
be found at Calhoua Bluffs (with the exception of the two listed above.)

0-5. Describe in your ovm words the procedure used to decide if Calhoun Shale
and Hartford Limestone are found in another area, such as Imporia, Kansas
or Lincoln, Mebraska.

A. Students should havé a good grasp of these points,

1) Each rock layer in the section is carefully examined and measured.
2) The physical descriptions of the rocl's are made, and fossils contained
in it are noted.
3) Geologists then attempt to align the sections so that rock layers
with similiar characteristics occur in identical sequences.
/, 1f the alipnment can not be made, then sections closer together nust
be examined to determine layers which may have been removed by erosion or
never deposited over the distance between the two oripinal sections.
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Does Geology Really Affect Us?

Ceology helped determine Topeka's location. The original settlers chose Topeka
for their home for three reasons: the Kansas River (at that time) could be

used to ship supplies to and from the east; the Kansas River Valley is one of the
most fertile valleys in the nation; and the river had low banks and was easily
crossed near Topeka. This created a natural flow of wagon traffic toward Topeka.

All of these conditions were created through geological events happening long
before man arrived in Kansas. The wide, deep river channel was cut, in part,

by water rushing east from glaciers melting thousands of years ago. The fertile
valley soil was produced by erosion of soil and rock in Western Kansas and Ly
material left from glaciers., The low river banks near Topeka were caused by

a hard layer of rock which could not be cut deeply. This rock lays beneath the
river bed and causes the river to widen, rather than deepen near Topeka.

The activities of the glaciers still influence building activities near Topeka.
Homes with basements will cost much more to build if their owner chooses a hill
of glacial debris for his homesite. Boulders the size of a room may lie just
beneath the soil in some areas of Topeka. A road builder nearly destroyed his
business when one highway was being built near Topeka. lie had not seen that he
would be required to build much of the road through hills of glacial debris that
could not be blasted apart and were made of ginnt boulders packed in gravel and
hard clays. The price he had bid to build the highway did not cover his costs.

The limestone layers beneath our county also have a strong influence on the building
industry. To easily build basements and to lay sewer lines deep enough to avoid
freezing, the upper rock layers must be at least 12 feet below the surface of the
soil, Many hillsides within Topeka lie vacant because builders were unable to
economically construct homes on the property they purchased.

Limestone also helps builders. Its hard, white surface can be reen in homes,
fences, and retaining walls throughout our area. Limestone has even helped to
create most of the hills throughout our county. Long ago, when streams were
cutting their valleys, layers of particularly hard limestone were encountered.
The rivers often cut around, rather than through, these harder layers. liills
were formed beneath the protective limestone as the water cut away surrounding
rocks and soils.

Clay produced from the shale layers in our rocks is also important to Topekans,
The clay once supplied the material for a very large brick industry. Ceramics,
pottery, and some bricks are still made using the clay exposed throughout our
county.

The same clay that was so useful for brick production hurts thousands of home

owners throughout the county each year. Homes built in heavy clay layers will

have continual problems with basement flooding, as the clay expands and contracts
around the foundation of their home. The clay often conducts water to the edge

of the basement and may form a water jacket around the vasement after each prolonged
rain.

Septic tanks of homes built on heavy clay will not work as intended. The clay
does not allow the water to move down and through the soil. Instead, the sewage
vater creates soft spots and open, polluted puddies of water in low areas near
the home. This problem is particularly bad in suburbs built north of the Kansas
River.
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Coal from the Nodaway coal Led was used to heat the homes of Topekans during
the 19th century, but no mining activity has been reported since 1927. Strip
pits and shaft mines were used in what is now called Gage Park and along
Shunganunga Creek in the southwestern corner of Topeka. The large water fowl
area in the park covers one of the largest shaft nines in the county. The ccal
was from a high quality bituminous bed of about one foot in thickness.

Sand and gravel is produced from the sandy soil along the lansas River and from

severnl quarries south of the river. The sand and gravel is used for building,

paving, and roadfill. Host of this material was brought to Topeka by the Kansas
glacier.

Finally, geology of this area has supplied a rewarding hobby to hundreds of rock
hunters. Agates and other beautiful rocks can be found among the glacial till
in our county. Those interested in this hobby have formed a large and thriving
organization of rock hounds.
STUDENT SELF-TEST

1) How have glaciers affected man's activities in our county?
2) How can limestone layers hurt our building industry? How can they help it?
3) List one useful and one harmful property of shale.
4) The Nodavay coal bed was found near the surface in western Topeka. You have

studied the rocks exposed east of Topeka. 1ould you expect to find the

ilodavay coal beneath the Calhoun Dluffs rocks, or eroded from their surface?
tthy?
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Topics and Concepts

Students shall be able to select the areas of Kansas
most likely to contain coal in rock layers near the
surface.

Students shall indicate that more material is now lLeing
lost through erosion than is gained through deposition
in Kansas.

Given a cross-sectional sketch of a cliff, students shall
be able to select the bed of rocks best suited for building
material.

Given a set of four descriptions of the upper 10 feet
of soil and rock, students shall be able to pick the
conditions most likely to cause two specific problems
with home construction.

Teache; Sugpgestions

This paper serves only as a very quick overview of the relationship between
geology and urban planning. Should you wish to go into more depth, the
environmental education project has two excellent sources - "A Pilot Study
of Land Use Planning and Environmental Geology' published by the State
Geological Survey of Kansas; and "Environmental Planning and Geology" by the
U.S.Department of Housing and Urban Development.
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Answers - Student Self Test
How have glaciers affected man's activities in our county?

Claciers have deposited large boulders beneath the surface of much of
the county, have left behind sand and gravel important to the building
industry, and have left much of the high quality farming soil in the
county.,

low can limestone layers hurt our building industry? liow can they help 1it?

Limestone beds too near the surface can make the cost of building basements
and laying water lines prohibitively expensive. People who buy undeveloped
plots of land with the intention of building homes frequently get caught
by this problem, and students should be aware of its existence.

They help the building industry directly as limestone "“bricks' for many
buildings and landscape purposes and, when processed, as a key ingredient
in cement.

List one useful and one harmful property of shale.

Shale 18 useful as the main ingredient in making bricks. It also breaks
dovn to form gsoil, and provides a good cushion between home foundations and
gsolid limestone layers.

Its wain disadvantage is that it forms clay, which provides a poor support
for dry and unreinforced basements. Clay shrinks and swells to such an
extent that concrete b'ock walls or poorly built walls will crack. Then,
vater will seep through the cracks to create a damp basement.

The llodavzay coal bed was found near the surface in western Topeka. You
have studied the rocks exposed east of Topeka. llould you expect to find
the llodavay coal beneath the Calhoun Bluffs rocks, or eroded from their
surface? thy?

tlodaway coal lies about 40 feet above Holt Shale, the top member of the
Calhoun Bluff sequence. Coal Creek Limestune (4.5:feet) lies above the
Holt Shale, and Severy Shale (30-50 feet) lies above the Limestone.
The Hodaway coal bed lies in the upper portion of the Severy Shale.

Students should have been able to predict that the coal has eroded from
the Calhoun Bluff surface since it is mined near the land's surface
west of the Bluffs. Since the rock layers slope down to the west,
surface layers to the east are almost always beneath those to the west.

Use this opportunity to re-emphasize that almost all exposed surfaces
loose more material than they gain, and that millions of pounds of coal
and oil have been lost as rocks have eroded over the past hundreds of
millions of years. l!ore rocks will probably not be deposited in Kansas
until its elevation has been lowered by 1000 feet.
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The Field Trip

Topics and Concepts

Behaviaral ~vJertives 4 - 25 will all he reviewed during the trip. 1In addition,
the «bjectives below w11l be iacroduced and taught.

26. Civen a sketch of rock layers on one side of a slump, students shall be
able to select the best explanation of thc cause.

27.-

29. Students shall correctly identify labled specimens of limestone, shale
and Echinoid fossils.

Using Field Trip Forms
"Request to Principal for Field Trip" form

Three copies of this form must be submitted for each field trip. They should

be submitted as early as possible and at least one week prior to the trip. You
may use the form on page li-2 in either of two ways: duplicate it the proper
number of times, fill in the required information, and turn in to your principal;
or obtain the proper number of request forms from your principal and transfer
this information to it.

Please invite your principals to attend this trip with you. It will provide
them a much better picture of the value of field trips than could be conveyed
in any number of words. -

‘‘Parental Permission’ forms

Duplicate page H-3, and strongly urge your students to have their parents read
and sign these sheets. They are quite important to the continued success of
this project and in establishing some communication from you to the parents. We
need the volunteers that are occasionally picked up with this form, and the
community should be aware of what the project and its teachers are doing with
their students. 1le also need the emergency phone numbers in case a student
should be hurt.

Have the class fill out the first three blank lines before sending the forms
home. Please bring the forms with you when boarding the bus.

Geolopy UWork Sheet

Duplicate one copy of this form (pages li-5 and H~6) for each student 1if you
wish to have it used on the field trip. Notify the project of your intention
to use, or not use, this work sheet at least one day prior to the trip.
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REQUEST TO PRINCIPAL FOR FIELD TRIP
Secondary Schools

Community resources are valuable aids to the instructional program. Careful
planning and proper follow-up are necessary in order to make the trip most
worthvhile. This form should be properly completed in TPIPLICATE and signed by
the teacher and principal. The original copy is filed in the principal's
office. The principal shall gend duplicates to the office of instruction and
departmental supervisor,

School Department Science Subject and Class

Date of Trip Leave Return Number of Pupils

Description of Trip The class will travel to the Calhoun Bluffs north of

Topeka on Hiphway 24 for a three-hour field trip. The trip will have one

trained adult puide for every eight students.

Objectives of the Trip _To relate concepts developed during the pre-trip and post-

trip study of geology to the surrounding environment of Shawnee County.

The trip will include fossil huntinp, rock identification, and rock column

analysis.

Means of Transportation Environmental Education bus.

Required Student Cost

Teacher Signature Date

’5----------------------------------------

I approve the above request and accept the responsibility for the field trip
as stated in the guidelines on the reverse side.

Principal's Signature
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The Topeka Public and Parochial Schools
Unified School District No. 501
Environmental Education Demonstration Project
Phone: 357-0351, Extension 28

The school science students in class
will be participating in a three-hour field trip to Calhoun Bluffs on .
Transportation and volunteer leaders for the trip will be supplied by the

Outdoor Envircnmental Education Project. Students should wear durable, washable
clothing and stout shoes.

If you give permission to take this trip, please ansver
the following questions, and give your signature below.

Sisnature of Parent
Emergency Information:

llome Phone

Alternate Phone

Doctor's Name

Doctor's Phone

The Outdoor Environmental Education Project takes students from all over Topeka
on mwany different kinds of field trips. If you would be interested in serving
as a volunteer to lead students on any of our trips, please indicate your
interests below. You would be trained for any trip before being put in charge

of a small group of students. You are also welcome to visit any trip if you
so desire.

Uith training, I could help lead a field trip. [ Yes ] Wo
I vould like to work with: Sixth Graders [ | Junior High [ ]
Senior ligh [ ]
I would like to help on these types of trips:
Museums | | Voodlands [_] Nature Study (Sixth Grade) ]

Geology ] Industry [ Laboratories [ |

llame

Address
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Planning for the Substitute

The substitute provided by our project is able to present Papers D, E, F, and G.
Provide the substitute with lesson plans for each class which would allow her
to present meaningful and interesting material.

lotify both the substitute and the students of the various discipline tools

at her disposal, for many classes prefer to harass rather than learn fronm
a substitute.

1.

2.

3.

Pre-trip Lecture Suggestions

Remind students where they will meet the bus and the time for departure and
return to the school.

Students wvill be climbing up and down steep slopes with much shale for two
hours. They should wear durable pants and comfortable old walking shoes.

Cat a nutritious breakfast and (in case of afternoon trips) lunch. Students

vith inadequate meals tire out quickly, and grumbling stomachs provide strong
competition for constructive learning.

Behavior during the trip: a) Groups may be assigned or selected at random
by the staff. b) The trip is an intensive learning experience, so come
prepared to work and learn. c) No horseplay 1is allowed. The rocks and
steep slopes are too dangerous to allow inattentive behavior. The guides
are under strict orders to terminate the trip after issuing one warning.
Students will not be allowed to endanger themselves or others.

Field Trip Time Line

The trip requires a full three hours to reach every objective. If less than
that time is available, portions of the trip will be trimmed from the agenda.

Travel to Calhoun Bluffs and disembarking time. . . . . 30 minutes
Tour of the area. « + o« « « ¢ ¢ o« s ¢ s s o« ¢« s s o « o 2 hours
Travel to the school and disembarking time. . . . . « . 30 minutes
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«Holt Shale
5huBois Limestone

- Turner Creek Shale
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- Jones Point Shdale

~ Curzon Limestone
- Jowa Point Shale

b» Hartford Limestone

. g-Calhoun Shale
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GEOLOJGY WORK SHEET

Site A .
1) What layers ere you working in?

2) Circle the fossils you find in these layers.
Brachiopods, Gastropods, Pelecypods,
Echinoids, Fusulinids, Crinoids, Bryozoans,

Coral Other

Site B
1) What layers ere you working in?

2)Circlo the fossils you find in these leyers.
Brachicpods, Gastropods, Pelecypods,
Echinoids, Fusulinids, Crinoids, Bryozoaus,

Coral Other

Site C

Identify samples of rocks or minerals in this
aree. Indicate how each rock was made and why
you were able to find it in this area.

Basalt

Celcite

Coal

Hematite

Limestone

Limonite

Quartz

Quartzite

Sandstone

Shale
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Dxunics the vock leyers of the hill in froat of you. In the column below, indicate
wiich loyers are shale, sandstone, or limestone, and how thick each Layer is.

To
Soil

Site E
#8 you move up the hill thet you just cketclied,

check to gee 1f your guesses about the typss of .
rocks were correct.,

Do you see any evidence that rocks in this
area have changed position from their original
level beds? List your evidence and suggest

two possible causes.

Circle the kinds of fossils you found in
this area. .

Brachicpods, Gastropods, Pelécypods, n r
Echinoids, Fusulinids, Crinoids,
Bryozoans, Coral

Other
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